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$X=\mathbb{C}^{n}$ $n$ $F=\{f1, \ldots, f_{n}\}$ , $f_{j}\in \mathbb{Z}[z]$ . ,
$\mathbb{Q}[z]$ $I=\langle f1, \ldots, f_{n}\rangle$ , $I$ variety $Z=V(I)\subset X$ .
$F=\{f1, \ldots, f_{n}\}$ $Z$ $\sigma_{F}=[1/f_{1}\ldots f_{n}]\in H_{[Z]}^{n}(\mathcal{O}_{X})$
. $Ox$ $X$ , $H_{[Z]}^{n}(\mathcal{O}\mathrm{x})=\Gamma(X, \mathcal{H}_{[Z]}^{n}(\mathcal{O}\mathrm{x}))$ $Z$
$?t_{[Z]}^{n}(O_{X})$ . $A_{n}$ $n$ Weyl $\mathbb{Q}[z](\partial)$ ,




$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z),$ $p_{j}(z),$ $p(z)\in \mathbb{Q}[z]$
annihilator . $\sigma_{F}$ annihilate 0
annihilating ideal $Ann^{(0)}(\sigma_{F})$ $A_{n}I$ $(\mathrm{c}.\mathrm{f}. [9])$ , $P1(z),$ $\ldots,p_{n}(z),p(z)$ $\mathbb{Q}[z]/I$
.
$v$ .
$v=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}},$ $p_{j}(z)\in \mathbb{Q}[z]/I,$ $j=1,$ $\ldots,n$ . (1)
Proposition A([4]) 2 .
1. $vh(z)\in I$ for $\forall_{h(z)}\in I$ .
2. $\exists p(z)\in \mathbb{Q}[z]/I\mathrm{s}.\mathrm{t}$ . $(v+p(z))\sigma_{F}=0$ .
, $\sigma_{F}$ 1 annihilator
$L^{(1)}( \sigma_{F})=\{P=p_{1}(z)\frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z)|P\sigma_{F}=0, p_{j}(z), p(z)\in \mathbb{Q}[z]/I\}$
.
Algorithm $(\mathfrak{U}-1)$ ( $\sigma_{F}$ annihilate 1 )
: $f1,$ $\ldots,$ $f_{n}\in \mathbb{Q}[z]$ :.
1. $\mathbb{Q}[z]/I$ $\{e_{1}(z), \ldots, e_{\mu}(z)\}$ . , $\mu=\dim \mathbb{Q}[z]/I$ .
2. $c_{k},$ $c_{ik},$ $k=1,$ $\ldots,$ $\mu,$ $i=1,$ $\ldots,$ $n$ , $p(z)= \sum_{k=1}^{\mu}c_{k}e_{k}(z),$ $p_{i}(z)= \sum_{k=1}^{\mu}c_{ik}e_{k}(z)$ ,
$i=1,$ $\ldots,n$ .
3. $h(z)\in I$ , $p_{1}(z) \frac{\partial h}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial h}{\partial z_{n}}\in I$ $p_{i}(z)$ , , $c_{ik}$ ,
$k=1,$ $\ldots,$ $\mu,$ $i=1,$ $\ldots,$ $n$ .
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4. 3. $(p_{1}(z), \ldots,p_{n}(z))$ { .
$- \sum_{i=1}^{n}p_{i}(z)\sum_{j=1}^{n}f_{1}\cdots\frac{\partial f_{j}}{\partial z_{i}}\cdots f\text{ }+p(z)f_{1}\cdots f_{n}\in\langle f_{1}^{2},$ $\ldots,$
$f_{n}^{2})$
( $p(z)$ , , $c_{k},$ $k=1,$ $\ldots,$ $\mu$ .
5. $P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z)$ .
: $L^{(1)}(\sigma p)$
Proposition $\sigma_{F}$ , $Ann^{(1)}(\sigma_{F})$ $\sigma_{F}$ 1
annihilator . , $Ann^{(1)}(\sigma_{F})=A_{n}(L^{(1)}(\sigma_{F})\cup I)$ .
1.2 2 $(\mathfrak{U}- 2)$ ( $[2]$ \S 2.2)
$p(z),pi(z),pij(z)\in \mathbb{Q}[z]/I,$ $i=1,$ $\ldots,n;i\leq j\leq n$ [ ,
$P= \sum_{i=1}^{n}\sum_{j\geq i}^{n}p_{j(\chi)\frac{\partial^{2}}{\partial z_{i}\partial z_{j}}+\mathrm{I}^{p_{i}(z)\frac{\partial}{\partial z_{*}}+p(z)}}\dot{.}$. (2)
. , $P\sigma_{F}=0$ $p(z),pi(z),pi\mathrm{j}(z)$ .
1. $\mathbb{Q}[z]/I$ { $e_{1}(z),$ $\ldots$ , ep(z . , $\mu=\dim \mathbb{Q}[z]/I$ .
2. $c_{k},$ $c_{ik}$ , c $k$ , $i=1,$ $\ldots,$ $n,$ $i\leq j\leq n,$ $k=1,$ $\ldots,$ $\mu$ $p(z)= \sum_{k=1}^{\mu}c_{k}e_{k}(z),$ $p:(z)=$
$\sum_{k=1}^{\mu}c:ke_{k}(z),$ $p_{ij}(z)= \sum_{k=1}^{\mu}c_{ijk}e_{k}(z),$ $i=1,$ $\ldots,n;i\leq i\leq n$ .
3. (2) $1/f_{1}\cdots f_{n}$ , $P(1/f_{1}\cdots f_{n})=g/f_{1}^{3}\cdots f_{n}^{3}$ $g=g(z)$ .
4. $g(z)\in(f_{1}^{3},$ $\ldots,$ $f_{n}^{3}\rangle$ $c_{k},$ $c_{ik},$ $c_{ijk},$ $i=1,$ $\ldots,$ $n;i\leq j\leq n,$ $k=1,$ $\ldots,\mu$ .
,
$P= \sum_{\dot{\iota}=1}^{n}\sum_{j\geq\dot{\iota}}^{n}p_{ij}(z)\frac{\partial^{2}}{\partial z_{i}\partial z_{j}}+\sum_{\dot{\iota}=1}^{n}p_{i}(z)\frac{\partial}{\partial z_{\dot{l}}}+p(z)$ $(p(z)= \sum_{k=1}^{\mu}c_{k}e_{k}, p_{i}(z)=\sum_{k=1}^{\mu}c_{ik}e_{k},$ $p_{ij}(z)= \sum_{k=1}^{\mu}c_{ijk}e_{k})$
, $\sigma_{F}$ annihilator . ($g(z)\in\langle f_{1}^{3}, \ldots, f_{n}^{3}\rangle$ ,
(2) $P\sigma_{F}=0$ )





$f_{n}\in \mathbb{Q}[z]$ $I$ $I=I_{1}\cap\cdots$ $I_{m}$
. $I\ell$ iety $Z\ell=V(I_{\ell})$ . , $Z$ $n$




. , $\sigma_{F}$ , $Z_{\ell}$
$\sigma\ell$ , $\sigma_{F}=\sigma_{1}+\cdots+\sigma_{m}$ . , $I$




$f_{n}$ 2 , 3
$(f_{1}^{2}, \ldots, f_{n}^{2})=I_{1}^{(2)}\cap\cdots\cap I_{m}^{(2)},$ ( $f_{1}^{3},$ $\ldots,$ $f_{n}^{3}\rangle=I_{1}^{(3)}\cap\cdots$ \cap Im(3 . ,
$\sqrt{I_{\ell}}=\sqrt{I_{\ell}^{(2)}}=\sqrt{I_{\ell}^{(3)}}$ . , $A_{n}$ $\succ$ .
2.1 1 annihilator $(\mathfrak{B}-1)$
$\sigma\ell$ , $\sigma\ell$ annihilate 1
$P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z),$ $p(z),$ $p_{\dot{2}}(z)\in \mathbb{Q}[z]$
. , $\sigma\ell$ 0 annihilating ideal Ann(0)(\sigma $A\ovalbox{\tt\small REJECT}$
, $p_{1}(z),$ $\ldots,p_{n}(z),p(z)$ $\mathbb{Q}[z]/I_{\ell}$ $(\mathrm{c}.\mathrm{f}. [9])$ .
$v$ .
$v=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}},$ $p_{j}(z)\in \mathbb{Q}[z]/I_{\ell}$ . (3)
Proposition $\mathrm{B}$ 2 .
1. $vh(z)\in I\ell$ for $\forall_{h(z)\in I_{\ell}}$ .
2. $\exists p(z)\in \mathbb{Q}[z]/I_{\ell}\mathrm{s}.\mathrm{t}$ . $\cdot(v+p(z))\sigma_{\ell}=0$.
, 1 annihilator
$L^{(1)}( \sigma_{\ell})=\{P=p_{1}(z)\frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z)|P\sigma_{\ell}=0, p(z), p_{1}.(z)\in \mathbb{Q}[z]/I_{\ell}\}$
.
Algorithm $\mathfrak{B}-1$ : $f1,$ $\ldots,$ $f_{n}\in \mathbb{Z}[z]$ : , $I\ell$ :
1. $\mathbb{Q}[z]/I\ell$ $e_{1}(z),$ $\ldots,$ $e_{\mu\ell}(z)$ . , $\mu\ell=\dim \mathbb{Z}[z]/I\ell$ .
2. $c_{k},$ $c_{\dot{\iota}k}$ , $p(z)= \sum_{k=1}^{\mu p}c_{k}e_{k}(z),$ $p_{i}(z)= \sum_{k=1}^{\mu p}c_{ik}e_{k}(z),$ $i=1,$ $\ldots,$ $n$ $\ovalbox{\tt\small REJECT}$ $\langle$ .
3. $h=h(z)\in I\ell$ [ , $P1(z) \frac{\partial h}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial h}{\partial z_{n}}\in I\ell$ $p:(z)$ , $c_{1k}.$ ,
$k=1,$ $\ldots,\mu\ell,$ $i=1,$ $\ldots,n$ .
4. $- \sum_{\dot{\iota}=1}^{n}p_{\dot{l}}(z)\sum_{j=1}^{n}f_{1}\cdots\frac{\partial f_{j}}{\partial z_{\dot{l}}}\cdots f_{n}+p(z)f_{1}\cdots f_{n}\in I_{\ell}^{(2)}$ $p(z)$ , \rightarrow $c_{k},$ $k=1,$ $\ldots,\mu\ell$
.
5. $P=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}+p(z)$ .
: $\sigma\ell$ 1 annihilator $P$
Proposition $\sigma\ell$ , Ann(y(\sigma $\sigma\ell$ 1
annihilator . , $Ann^{(1)}(\sigma\ell)=A_{n}(L^{(1)}(\sigma\ell)\cup I\ell)$ .
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22 2 annihilator $(\mathfrak{B}- 2)$
$\sigma\ell$ , 2
$P= \sum_{i=1}^{n}\sum_{j\geq i}^{n}p_{ij}(z)\frac{\partial^{2}}{\partial z_{i}\partial z_{j}}+\sum_{i=1}^{n}p_{i}(z)\frac{\partial}{\partial z_{i}}+p(z)$ (4)
annihilator . \S 1.2 $\sigma_{F}$ annihilate 2
, $g(z)$ , $g(z)\in I^{(3)}$ $c_{k},c_{ik},$ $c_{ijk}\in \mathbb{Q}$ . $\sigma\ell$
annihilate $P$ , $g(z)$ $g(z)\in I_{\ell}^{(3)}$ $c_{k},$ $c_{ik},c_{ijk}\in \mathbb{Q}$
. , $\sigma\ell$ 2 annihilator .
1. $\mathbb{Q}[z]/I\ell$ $\{e_{1}(z), \ldots, e_{\mu\ell}(z)\}$ . , $\mu\ell=\dim \mathbb{Q}[z]/I\ell$ .
2. $c_{k},c_{ik}$ , c $k$ , $k=1,$ $\ldots,\mu_{\ell}$ $p(z)= \sum_{k=1}^{\mu p}c_{k}e_{k}(z),$ $p_{i}(z)= \sum_{k=1}^{\mu p}c_{ik}e_{k}(z),$ $p_{ij}(z)=$
$\sum_{k=1}^{\mu p}c_{ijk}e_{k}(z),$ $i=1,$ $\ldots,$ $n;i\leq j\leq n$ .
3. (4) $1/f_{1}\cdots f_{n}$ , $P(1/f_{1}\ldots f_{n})=g(z)/f_{1}^{3}\cdots f_{n}^{3}$ $g(z)$ .
4. $g(z)\in I_{\ell}^{(3)}$ $c_{k},$ $c_{ik},c_{ijk},$ $k=1,$ $\ldots,$ $\mu\ell$ .
,
$P= \sum_{i=1}^{n}\sum_{j\geq}^{n}.\cdot p_{ij}(z)\frac{\partial^{2}}{\partial z_{i}\partial z_{j}}+\sum_{i=1}^{n}p_{i}(z)\frac{\partial}{\partial z_{i}}+p(z)$
, $\sigma\ell$ annihilator .
3 (L-2)
\S 1.1 (resp. \S 2.1) [ , $Ann^{(1)}(\sigma_{F})/Ann^{(0)}(\sigma_{F})$ (resp. $Ann^{(1)}(\sigma\ell)/Ann^{(0)}(\sigma\ell)$ ) [ 1
, 1 $\mathbb{Q}[z]/I$ (resp. $\mathbb{Q}[z]/I\ell$ ) . , ,
, 2 annihilator . , 1 annihilator




$V\ell=$ { $v=p_{1}(z) \frac{\partial}{\partial z_{1}}+\cdots+p_{n}(z)\frac{\partial}{\partial z_{n}}|vh(z)\in I\ell$ $h(z)\in I_{\ell}$ }.
, \S 2.1 1 annihilator (Algorithm $\mathfrak{B}- 1$ step
3) . $V\ell$ .
$N\ell=\{\mathrm{h}\mathrm{m}(v)|v\in V\ell\}$ .
, $\mathrm{h}\mathrm{m}(v)$ $A_{n}$ $\succ$ $v$ leading monolIiial . , $N\ell$
$/\partial z$: $(i=1, \ldots,n)$ $/\partial zj$ ,
$N_{\ell:}= \{e\in M_{\ell}|e\frac{\partial}{\partial z_{\dot{*}}}\in N_{\ell}\}$
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. , $M$, $\mathbb{Q}[z\mathit{1}/Ie$ $\succ$ $\{e_{1}(\ovalbox{\tt\small REJECT}, \ldots\rangle e_{pp}(z)\}$ . , $\sigma$’
annihilate 2
$P= \sum_{i=1}^{n}\sum_{j\geq i}^{n}p_{ij}(z)\frac{\partial^{2}}{\partial z_{i}\partial z_{j}}+\sum_{i=1}^{n}p_{i}(z)\frac{\partial}{\partial z_{i}}+p(z)$ $(p_{ij}(z), p_{i}(z),$ $p(z)\in \mathbb{Q}[z]/I_{\ell})$
[ , $pij(z),$ $pi(z),$ $i=1,$ $\ldots,n,$ $i\leq j\leq n$ .
$\{$
$p_{1j}.(z)= \sum_{k=1,e_{k}\in Mp\backslash (Np:\cup Np_{\mathrm{j}})}^{\mu\ell}c_{ijk}e_{k}(z)$ ,
$p_{i}(z)= \sum_{k=1,e_{k}(z)\in M\ell\backslash N_{\ell:}}^{\mu p}c_{ik}e_{k}(z),$ $i=1,$ $\ldots,n;i\leq j\leq n$
$L^{(1)}(\sigma\ell)$ $L^{(1)}(\sigma\ell)=\{L_{1}, \ldots, L_{s}\}$ . ,
$P= \sum_{1\leq:\leq n,1\leq j\leq\epsilon}(b_{ij}\frac{\partial}{\partial z_{i}}+b_{0j})L_{j},$
$b_{ij}\in \mathbb{C}$
, $c_{ijk},$ $c_{ij}$ , b , . , \S 2.3
2. , 2 .
2’. $c_{k},$ $c_{ik},$ $c_{ijk},$ $i=1,$ $\ldots,n,$ $i\leq j\leq n,$ $k=1,$ $\ldots,$ $\mu\ell$ $p(z)= \sum_{k=1}^{\mu p}c_{k}e_{k}(z)$ ,
$p:(z)= \sum_{k1,e_{k}\in M_{\ell}\backslash N_{\ell:}}^{\mu\ell}=c_{ik}e_{k}(z),$ $p_{ij}(z)= \sum_{k=1,e_{k}\in M_{\ell\backslash (N_{\ell:}\cup N_{p_{\mathrm{j}}})}}^{\mu p}$c kek(z), $i=1,$ $\ldots,n;i\leq j\leq n$
.
, $V\ell$ Algorithm $\mathfrak{U}- 1$ step 3. (1) $V$
, $N\ell,$ $N\ell$: $N,$ $N_{i},$ $i=1,$ $\ldots,n$ .
4
annihflator $\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}$
, , 2 ,
. $\mathfrak{U}- 2,$ $\mathfrak{B}- 2$ , L-2 \S 1.2, \S 2.2, fi3 2 .
$\mathfrak{B}- 2$ , L-2 , $\sigma_{F}$ . , 1, 2
, 2 annihilating ideal
, ( 1 ,
modality 1 [3] ).
12 $f=f(x, y)$ , semiquasihomogeneous , modality 1
2 . $f$ $f1=\partial f/\partial x,$ $f_{2}=\partial f/\partial y$ , $\sigma_{F}$
. , unimodal semiquasihomogeneous $E_{12},$ $E_{13},$ $E_{14},$ $Z_{11},$ $Z_{12},$ $Z_{13}$ ,
$W_{12},$ $W_{13}$ , bimodal semiquasihomogeneous $E_{18},$ $E_{19},$ $E_{20},$ $Z_{17},$ $Z_{18},$ $Z_{19},$ $W_{17}$ ,
$W_{18}([1])$ 2 , ,














2 $f_{1}=3x^{4}-6x^{3}+3x^{2}+y^{5},$ $f_{2}=5xy^{4}+7y^{6}$ . $f_{1},$ $f_{2}$ , $E_{12}$ ”
” $\mathbb{C}[[x,y]]/\langle f_{1}, f_{2}\rangle$ . , 2 semiquasihomogeneous
, 1 , , 1




$2289+282$ . 1 $3.939+0.7$ 06881 $+$ 0.1174
3 , [6] $f=x^{6}+xy^{7}+y^{8}$ . $f$
$f1=6x^{5}+y^{7},$ $f_{2}=7y^{6}x+8y^{7}$ , $\sigma_{F}$ annihilator
. , 1 2 semiquasihomogeneous , Tjurina algebra
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